Abstract Aim: Giant aneurysms are used to describe aneurysms over 25 mm.They are rarely seen cases within all aneurysms and usually present with rupture at an early age or mass effect at an older age. We aimed to describe the methods that can be applied in the diagnosis and treatment of giant aneurysms and the points to be considered. Materials and Methods: Three patients, two males and one female, who were admitted to our clinic between 2015-2016 with different clinical findings and whose giant aneurysms were detected in their examinations, were discussed. Computed Tomography (CT), Digital Subtraction Angiography (DSA), Magnetic Resonance Imaging (MRI) were performed on the patients.Subarachnoid hemorrhage (SAH) presence, the size of the aneurysms, whether they were thrombosed or calcific, their localizations, compression occurred in neural structures of the patients were evaluated. Results: One patient applied to the emergency department due to SAH.One patient had frontal lobe findings and one patient had headache.Giant aneurysms including left M1 in the level of the right middle cerebral artery (MCA) bifurcation in 2 of the patients and in the level of left internal carotid artery bifurcation in one of the patients.2 patients underwent operations and one was led to endovascular treatment. Conclusion: Aneurysms may grow as big as to cause compression effect before being ruptured. Performing MRI,CT,DSA in the patients with giant aneurysms are critical in terms of leading the treatment.In particular, DSA investigation to be performed in detail is very valuable in terms of leading the patient to surgical and endovascular treatment and determining the strategy of the surgery and the endovascular treatment to be applied.
INTRODUCTION
Classically the aneurysms with the diameter over 25 mm are identified as giant aneurysms (1, 2) . Prevalence varies between 3 and 13% within all aneurysms. It is observed in 5% rate in average (3, 4) . Its location is often the internal carotid artery and it is especially in cavernous and paraclinoid segments in this area. The other frequent areas are vertebrobasilar system, middle cerebral artery and anterior cerebral artery, respectively (3, 5) . They may morphologically be saccular and fusiform structures. The fusiform ones are mostly located in vertebrobasilar system and middle cerebral artery. They are generally wide-necked and often thrombosed. Subarachnoid hemorrhage (SAH), parenchymal hematoma or both of them together are observed at the most in the patients (6, 7) . Apart from these, findings due to mass effect perforating arteries occlusion, epilepsy, cranial nerve compression may be observed.
Data related to natural course of the giant aneurysms are insufficient. 5 year of hemorrhage incidence was found as 40% in anterior circulation and 50% in posterior circulation in the study performed by Wieber et al. Yearly hemorrhage incidence of the giant aneurysms was detected as 8-10% in the same study (8) . In a retrospective study performed, the risks of 5 years of mortality and advanced neurological damage development were found as 80% in untreated giant aneurysms (9) . 2 years of mortality in the patients with giant aneurysms that didn't have hemorrhage was found as 60% in another study (10) . It is worse in prognosis in hemorrhagic patients. Endovascular treatment or surgical treatment may be preferred in the treatments of the patients. The type of the method to be preferred will be decided by evaluating the localization of the aneurysm, the structure of the neck, compression effect, the clinical status of the patient, comorbidity of the patient.
MATERIALS and METHODS
Three patients, two males and one female, who were admitted to our clinic between 2015 and 2016 with different clinical findings and whose giant aneurysms were detected in their examinations, were discussed. Computed Tomography (CT), Digital Subtraction Angiography (DSA) were performed on all of the patients. Magnetic Resonance Imaging (MRI) was performed on 2 patients. MRI could not be performed on a patient since he was undergone an emergency operation. Subarachnoid hemorrhage (SAH) presence, the size of the aneurysms, whether they were thrombosed or calcific, their localizations, compression occurred in neural structures of the patients were evaluated.
RESULTS

CASE 1
The female patient aged 36 was evaluated in the clinic due to the complaint of headache. No pathology was detected in the neurological examination of the patient. Round partially hyper dense lesion in the area fit for the left middle cerebral artery (MCA) localization right in the upper part of the sylvian fissure on the left was detected in CT performed ( Figure 1A ). Round lesion, in which there were hyper dense images considered to have thrombus areas within itself in the T2 weighted images on the left middle cerebral artery proximal, is observed in the cranial MRI of the patient ( Figure 1B) . Aneurysms of 35x20 mm including MCA in the level of left internal carotid artery (ICA) bifurcation, 3x4 on the left ICA cavernous segment, 9x8 mm on the right ICA ophthalmic segment were detected in the DSA of the patient ( Figure 1C ). The patient was led to endovascular treatment due to the reasons that the aneurysm is not bled, it is multiple and, there is no prominent compression effect in the parenchyma. The patient became exitus due to the hemorrhagic complications developed after the endovascular intervention. CASE 2 56 years old male applied to the emergency department with the complaints of sudden severe headache and decline in his consciousness. The consciousness of the patient was inclined to sleep in the neurological examination. He moved 4 extremities spontaneously. WFNS score was evaluated as stage 2. Hyper dense ovoid lesion with approximately 20 mm diameter, in which there is partial calcification, and SAH image were detected in the area fit for the right MCA trace in CT performed to the patient (Figure 2A ). Giant aneurysm in the sizes of 26x20 mm on the right MCA bifurcation was detected in DSA performed to the patient ( Figure 2C ). The patient was taken into operation as his neurological examination regressed. His aneurysm was clipped with the right pterional approach. No pathology was detected except for the post-operative changes in control CT after the operation of the patient ( Figure 2B ). It was observed there was 2-3/5 rate of weakness on the left side of the patient 3 days after the operation. Infarct area was detected on the right MCA in CT performed. No additional finding was detected in the follow-ups of the patient. It was observed that the loss of strength was 4/5 and the patient could perform his personal care in the controls of the patient after 6 months. It was observed that there was no filling in control DSA ( Figure  2D ). CASE 3 59 years old male patient applied to the emergency department with the complaints of inclination to sleep, loss of time and place orientation and irrelevant speaking. In the neurological examination of the patient, the consciousness was inclined to sleep, orientation and cooperation were weak. 4 extremity of the patient was spontaneously mobile and there was no motor loss. Peripheral edema including calcification areas on the right frontotemporal and multi-lobular lesion causing shift in the middle line structures were observed in CT of the patient ( Figure 3A) . In MRI of the patient, it was observed that there were hyper dense areas considered to be thrombus in T2 weighted images localized on the right frontotemporal, round lesion approximately in the sizes of 40x32 mm causing edema and shift effect ( Figure 3B ). Aneurysm in the size of 22x9 mm in MCA M1 segment distal is detected in DSA of the patient ( Figure 3C ). It was considered that aneurysm is partially thrombosed when evaluated together with MRI image. The patient was taken into operation. The neck of the aneurysm was revealed with the intervention by the right pterional approach. It was excised with thrombosed part by clipping later. No additional neurological deficit of the patient occurred in the post-operative period. There was no finding other than post-operative changes in control CT ( Figure 3D ). No additional pathology was encountered in 3 months follow-up of the patient. It was observed in the control DSA and cranial MRI performed after 3 months that aneurysm was not filled and it was total excised ( Figure 3E, 3F ). 
DISCUSSION
Giant aneurysms are the cases, of which the treatments are very difficult in the neurosurgery practice. It is a term used for identifying aneurysms bigger than 25 mm. Average incidence age is 5th decade and there is dominance of female patients (11, 12) . Our patients were 2 males and 1 female, 2 of whom were in 5th decade and 1 of whom was in 3rd decade. Aneurysm diameter of all patients was 25 mm and over.
Giant aneurysms are mainly located in internal carotid artery and vertebrobrasiler system. It is mainly supraclinoid and cavernous segment localized in internal carotid artery (13, 14) . However, some authors stated that the localization is mainly in MCA (15, 16) . There are various theories in terms of the growth of the aneurysm. Turbulence flow and endothelium damage occurred in the aneurysm are considered to be effective. Apart from this, micro-hemorrhage occurred on the wall of aneurysm is said to be effective in terms of growth (26) . In terms of our cases, 2 of them were right MCA localized and 1 of them is ICA supraclinoid segment localized.
The patients primarily apply with the complaint of hemorrhage (SAH, hematoma or both of them together). In addition to this, the patients may apply with the complaints of parenchymal and cranial nerve compression, proximal or distal artery thrombosis, occlusion, findings depending on the occlusion in deep feeding arteries and seizures. The findings of the patients depending on the aneurysm compression vary according to the localization of the aneurysm. In addition to this, non-specific symptoms such as headache, vomiting and weakness may occur in the patients. One of our patients was detected as incidental while being investigated due to headache. Another one applied with SAH findings and 3rd patient applied with frontal compression findings and the complaint of seizure.
In terms of treatment planning of the patients, radiological evaluation is very important. Application of endovascular or surgical treatment to the patient, and the strategies to be used in the treatment to be applied are determined by radiological evaluation. Although DSA is golden standard in terms of identification of these patients, MRI and CT also have considerable importance regarding the evaluation of the patients. It is determined by CT and MRI, which are important for clipping and dissection of the aneurysm and to be performed in addition to thrombus DSA. 10-30% calcification and thrombus presence is detected in giant aneurysms in the studies performed (17) . A certain part of the authors specify that presence of thrombus and calcification has risks as much as the hemorrhage to occur during the surgery. In a study performed by Inci et al., they detected calcification in the necks of 25 of 600 anterior circulation aneurysms and 2 of them caused hemorrhage during clipping (25) . In addition to them, MRI is the imaging method to ideally evaluate the compression effect in giant aneurysms (10) . By this means, surgical excision of the aneurysm may be decided rather than endovascular treatment in case the compression effect is much. MRI was not performed to one of our patient as he/she was urgently taken into operation. DSA and CT were performed to all patients. Of the patients, thrombus was detected in one, calcification was detected in 1 and both thrombus and calcification were detected in 1.
Treatment is recommended to the patients since the rate of mortality and morbidity of giant aneurysms is high. Endovascular or surgical means may be selected in terms of treatment. Both of the methods may be applied for treatment at the same time for some patients. Radiological evaluation is the most important guidance in terms of the determination of the method to be preferred and detection of the strategy to be applied. Mortality and morbidity rates of the methods such as carotid artery occlusion, closing the main arteries in proximal and distal of the aneurysm applied in previous periods of the surgical treatment are high. It is very rarely applied in the present time. Developing technological opportunities, increased experience in microsurgery make leaving aneurysm out of circulation by placing clip in the neck of it easier. Different methods and techniques are applied in the surgery. According to the status of the patient, methods such as clipping the neck by microsurgery, by-passing the aneurysm from the circulation, by-passing aneurysm with another artery by closing the main artery from its proximal may be used. Deep circulatory arrest may be used while performing these interventions. In a study performed by Michael et al., in which 141 giant aneurysm patients were taken into operations, 108 aneurysms were closed totally, residual volume remained in 30 patients, 3 patients were referred to endovascular treatment after the clipping as their aneurysms were calcified. 18 of the patients died and severe neurological damage remained in 13 patients (18) . In the study conducted by Sharma et al. surgical treatment was applied to 177 patients, 118 of them were performed control angiography and it was observed that aneurysms in 106 of 118 patients were totally obliterated. Very good scores in 74%, good scores in 22% and bad scores in 4.5% of the patients were achieved. Total mortality was detected as 9% (19) . In a study performed by Cantore et al. on 99 patients, who were operated, they applied clipping to 58 patients, external internal carotid artery bypass to 41 patients; 94.4% of the patients, who were performed clipping, recovered, 6.9% of them became exitus, 91.9% of the patients, who were performed bypass, recovered, 9.8% of them became exitus (20) . Kattner et al. applied surgery to 29 paraclinoid segment giant aneurysm patients, one of the patients became exitus as a result of the stroke, permanent 3rd nerve paralysis developed in 2 patients and temporary diabetes insipidus developed in 1 patient, severe neurological damage due to subdural hematoma development occurred in 1 patient (21) . As it is observed in available series, good result rate is approximately 75-80%, morbidity and mortality rate is approximately 20-25% in terms of the surgery.
Endovascular treatment is a treatment method, which has been lately revealed, and usage area and number gradually increase in parallel with the technological developments. Endovascular treatment has typical complications, although its complications resulting from the surgery may be removed. Its application in the patients that already have had hemorrhage may pose a risk for re-hemorrhage. There are only methods such as coil application, coil application with stent, performing remodeling with flow converting stents, parent vascular occlusion. Treatment is also preferred due to facts that application period is short, hospitalization periods of the patients are short, availability of the process to be performed in the areas challenging to be reached surgically. In the multi-centered meta-analysis study of Dengler et al. comparing the surgery and endovascular treatment, good score rate in hemorrhage giant aneurysms was found as 84.2% while it was found as 84.9% in non-hemorrhage ones in terms of endovascular treatment. Surgical results were found close to the endovascular results. In the study of 10 patients performed by Zhi et al., endovascular treatment was applied to vertebrobasilar system giant aneurysms, 1 patient became exitus due to hemorrhage again after the process and re-intervention was needed in 2 patients. Very good results were achieved in 9 patients (23). In the study of 33 patients by Brinjikji et al., endovascular treatment was applied to complex and giant aneurysms and 3 patients became exitus due to hemorrhage after the process and severe neurological damage occurred in 1 patient due to ischemia (24) . We applied surgical treatment to 2 of our 3 patients and guided the other patient for endovascular treatment. When it was decided that the treatment of the patients was surgical or endovascular, the aneurysm was surgically accessible and the aneurysm's pressure effect was taken into account. Endovascular treatment was guided by the fact that there was no significant pressure effect on the patient who had not undergone surgery and that it would be difficult to achieve the surgical operation. Surgical treatment was preferred due to the presence of compression effect in one of the other 2 patients and surgical access to both aneurysms.
The success achieved in surgical treatment is better than the literature results, because it is correct to compare the literature with the reason that the low number of cases is not sufficient. However, the success of endovascular treatment is inadequate in literature.
CONCLUSION
Giant aneurysms are pathologies difficult to treat. However, they are obliged to be treated due to the mortality rate of them. A well radiological evaluation is absolutely required for the detection of treatment strategy to be applied on the patients. Although DSA is the golden standard for the diagnosis, CT and MRI must absolutely be performed. The patients are not superior to one another in terms of the results, though the number of studies comparing the endovascular treatment and surgical treatment is very low. They may be used as methods supporting each other in terms of some patients.
